Aims: The aim of this study was to examine the pathway through which intimate partner violence (IPV) severity and child abuse severity influence obesity among women who have experienced IPV.
| BACKGROUND
Obesity is defined as body fat deposition that results from a disturbance of energy homoeostasis: energy intake exceeds energy expenditure (Hill, Wyatt, & Peters, 2012) . It has mainly been studied as a consequence of genetic and individual lifestyle characteristics (Friedman, 2009; Temelkova-Kurktschiev & Stefanov, 2012 ), yet recent studies have challenged these traditional risk factors by considering psychosocial stressors (chronic stress) as contributors in developing obesity (Gundersen, Mahatmya, Garasky, & Lohman, 2011; Isasi et al., 2015; Siervo, Wells, & Cizza, 2009; Wardle, Chida, Gibson, Whitaker, & Steptoe, 2011) . Substantial evidence has highlighted the important role of PTSD and depression in predicting the occurrence of obesity (Lopresti & Drummond, 2013; Wurtman & Wurtman, 2017) . The associations between PTSD and obesity (Bartoli et al., 2015; Pagoto et al., 2012; Perkonigg, Owashi, Stein, Kirschbaum, & Wittchen, 2009 ) as well as between depression and obesity (Blaine, 2009; Luppino et al., 2010; de Wit et al., 2010; Zhao et al., 2011) have been found in cross-sectional and prospective studies.
Intimate partner violence is a pattern of physical, sexual and/or emotional abuse by a current or former intimate partner in the context of coercive control (Tjaden & Thoennes, 2000) . It is a persistent stressor in women's lives (Anderson & Saunders, 2003; Goodman, Smyth, Borges, & Singer, 2009) leading to a significant proportion of mental and physical health issues García-Moreno et al., 2013) . Two studies have found a correlation between IPV and obesity (Sato-DiLorenzo & Sharps, 2007; Silva, Irabor, Olowookere, Owoaje, & Adebusoye, 2015) and seven studies found that IPV was a predictor of obesity (Bosch, Weaver, Arnold, & Clark, 2017; Breiding, Black, & Ryan, 2008; Clark et al., 2014; Davies, Lehman, Perry, & McCall-Hosenfeld, 2016; Mason, Ayour, Canney, Eisenberg, & Neumark-Sztainer, 2017; Scott-storey, Wuest, & Ford-gilboe, 2009 ; Yount & Li, 2011) . While the studies that used correlational and regression analyses provide valuable insight, they were limited in showing the pathway through which IPV leads to obesity. In addition, obesity was mainly conceptualized based on women's weight or BMI without considering abdominal fat.
The literature has highlighted the relation between experiencing child abuse and obesity in adulthood (Bentley & Widom, 2009; Boynton-Jarrett, Rosenberg, Palmer, Boggs, & Wise, 2012) , as child abuse is associated with a 36% higher risk of adult obesity (Danese & Tan, 2014) . Although child abuse and IPV co-occur in women's lives (Capaldi et al., 2012; Guedes & Mikton, 2013) , cumulative abuse experiences of both IPV and child abuse were not considered in research that looked at obesity. Only one study has considered the impact on both past and present abuse experiences on obesity
What is already known about this topic
• Intimate partner violence is a significant health problem and is found to be related to obesity which is an international priority issue.
• Child abuse co-occurs with intimate partner violence but its relation to obesity has been studied in isolation of intimate partner violence.
• Little is known about the pathways through which both intimate partner violence and child abuse influence obesity and whether women's mental health symptom play role in this mechanism.
What this paper adds
• Intimate partner violence survivors have a heightened risk for obesity, as evidenced by rates of obesity and overweight based on body mass index.
• Intimate partner violence and child abuse indirectly affect obesity through depressive symptoms.
• Intimate partner violence and child abuse history as well as subsequent mental health symptoms, particular depression, are important targets in preventing and managing women's obesity
• Further studies are needed to replicate these findings and examine other pathways to fully understand the mechanism through which abuse experiences affect obesity.
Implications for practice and/or policy
• Healthcare providers, including nurses, should pay specific attention to obesity among women who have experienced intimate partner violence.
• These findings could be used to inform intervention programmes that aim to prevent and manage obesity among women with intimate partner violence experience by targeting the role of depressive symptoms. and revealed that women with both child sexual abuse and IPV are more vulnerable to obesity (Clark et al., 2014) .
Moreover, little is known about the influence of PTSD and depressive symptoms on obesity among IPV survivors. A handful of studies has revealed that symptoms of PTSD and depression influence the development of obesity in the context of child abuse (Dedert et al., 2010; Duncan et al., 2015) . One study found that depression fully mediated the relation between child abuse and emotional eating (Michopoulos et al., 2015) and another revealed that depression and PTSD mediated the association between physical child abuse and BMI (Francis, Nikulina, & Widom, 2015) . Only one longitudinal 5-year follow-up study revealed that having IPV history and depressive symptoms led to further increased BMI (Mason et al., 2017) ; however, PTSD symptoms have not been considered, IPV was measured using single-item questions and obesity was measured using self-reported BMI (Mason et al., 2017) .
Whether IPV directly or indirectly leads to obesity remains unclear. The foregoing studies have considered neither the effect of both depression and PTSD symptoms on obesity among IPV survivors, nor the co-occurrence of child abuse and IPV. Research is required to understand the obesity issue in the context of IPV, to develop prevention or treatment programmes that target mediators in the relationship between abuse and obesity and remediate the burden imposed by abuse-related obesity among women.
| THE STUDY

| Aim
The aim of the study was to examine the pathway through which IPV severity and child abuse severity influence obesity in women who have experienced IPV. In the model (see Figure 1) , it is hypothesized that obesity would increase with increasing severity of IPV and child abuse and this association would be mediated by PTSD and depressive symptoms.
| Design
A cross-sectional study was conducted. This study was part of a larger study that was designed to examine Saudi women's mental and physical health as a result of experiencing IPV (Alhalal, Ford-Gilboe, Wong, & AlBuhairan, n.d.).
| Sample
A convenience sample of married Saudi women who experienced IPV in the past 12 months was recruited between June and August 2015 from nine primary healthcare centres (PHC) in Saudi Arabia.
Women who presented at PHC centres for routine healthcare visits for themselves or for their children were asked by nursing staff if they would be willing to take part in a women's health study.
Women who agreed to participate were screened by the researcher in a private room based on inclusion criteria (married, aged 18-65 years of age, Saudi citizens, experienced IPV). The four-item Arabic version of the Abuse Assessment Screen (AAS) (Parker & McFarlane, 1991) was used as an assessment tool for exposure to IPV. The AAS captures physical abuse, forced sex, fear of partner and experiences of coercive control; one affirmative response to the AAS was considered positive for IPV. Therefore, all women who took part in the study had experienced IPV in the past 12 months. The sample size was based on the use of structural equation modelling (SEM) for the statistical analysis. According to Kline (2011) , 200 is the minimum sample size to test simple models using SEM; thus, 299 was considered reasonable for this study.
| Data collection
All data were collected in PHC using structured interviews and physical measures. Standardized Arabic self-report measures for study variables and survey questions that assessed demographic data were all read to women. The severity of IPV was measured as a manifest variable using the continuous total score of the 27-item Arabic version of the Composite Abuse Scale (CAS) (Alhalal, Ford-Gilboe, Wong, & AlBuhairan, in press). The original CAS is a 30-item self-report measure of IPV experiences (Hegarty, Bush, & Sheehan, 2005) . It asks women to rate how often in the past 12 months they experienced abusive actions on a 5-point Likert scale. Responses to individual items are summed to produce total scores and scores for four dimensions of abuse: Severe Combined Abuse, Emotional Abuse, Physical Abuse and Harassment (Hegarty, Sheehan, & Schonfeld, 1999) . It has been widely used to measure IPV in different countries using clinical samples (Gartland, Hemphill, Hegarty, & Brown, 2011; Prosman, Jansen, Lo Fo Wong, & Lagro-Janssen, 2011) . The Arabic version of the CAS was adapted and translated from the English version resulting in 29 items (Alhabib, Feder, & Horwood, 2013) . Subsequently, psychometric analysis of the Arabic CAS revealed that it supported 27 items (Alhalal, Ford-Gilboe, Wong, & AlBuhairan, n.d.) . Internal consistency reliability of the total score for these 27 items was 0.90.
Severity of childhood abuse
The severity of child abuse was measured as a latent variable using emotional, physical and sexual abuse subscales from the Arabic version of the Childhood Trauma Questionnaire (CTQ) (Al-Zahrani, 2003) . The CTQ (Bernstein & Fink, 1998 ) is a 28-item self-report measure that provides brief screening for history of child abuse on a 5-point Likert scale (1 = never, 5 = very often true). Each subscale's score was calculated by summing its corresponding item responses (range 5-25), with higher scores representing a greater severity of abuse. Cut-off scores for the CTQ can be used to classify abuse as "none to minimal," "low to moderate," "moderate to severe" and "severe to extreme." The CTQ has demonstrated strong reliability in different populations (Forde, Baron, Scher, & Stein, 2012; Heim et al., 2009) , including women exposed to IPV (Lang, Stein, Kennedy, & Foy, 2004) . In this study, Cronbach's alpha was 0.78 for emotional abuse, 0.85 for physical abuse and 0.85 for sexual abuse. (Weathers et al., 1994) . The PCL-C has been used in different populations (Balsam, Levahot, Beadnell, & Circo, 2010; Harrington & Newman, 2007) , including women who have experienced IPV (Kelly, 2010 ) with Cronbach's alpha above 0.75 for the total score. In this study, Cronbach's alpha was 0.89 for the total score. . The CESD (Comstock & Helsing, 1977; Radloff, 1977 ) is a self-report scale designed to measure depressive symptoms in the general population and reflects the DSM-IV criteria for depression. Respondents are asked to rate the frequency of symptoms experienced in the past week on a 5-point Likert scale (0 = rarely or none, 4 = most of the time). Scores were summed to produce total scores (range 0-60).
The standard cut-off point that has typically been recommended for presence of depression is 16 (Comstock & Helsing, 1977) Obesity was measured as a latent variable using physical measures which include both the body mass index (BMI) and waist circumference. Evidence shows that obesity is optimally assessed by both the BMI and visceral fat component of abdominal fat (Tchernof & Després, 2013) . BMI was used as a continuous score which was calculated as an individual's weight divided by the square of height (kg/m 2 ).
BMI above 30 kg/m 2 is classified as obese and BMI >25 kg/m 2 is overweight (Burkhauser & Cawley, 2008 Affairs (MNGHA) in Saudi Arabia were received prior to recruitment. A verbal description of the study was provided to eligible women and they were asked to sign the consent form; women who were unable to read and write were asked to provide a thumb print to indicate consent. During and at the end of the interview, debriefing was conducted with each woman using a standard protocol. It included asking women about their experience in answering the questions, inquiring about any question they want to follow-up with and going over the signs of stress reaction and the things that could help in dealing with the stress.
Women were asked if they have anyone who could talk with about their abuse experiences or if they need the 24-hr domestic abuse hotline. Women were informed that an emotional reaction after talking about the abuse is normal. Safety guidelines that were developed by WHO for conducting research with abused women (Ellsberg, Heise, & World Health Organization, 2005) were employed in this study to guide interactions with the women.
| Data analysis
Missing data were assessed, and they occurred at a low frequency for all scales (0-0.7%). The assumption of data missing completely at random was met. Therefore, missing data were imputed for items using the average score of scale items for each individual (Polit, 2010) . Missing data for the BMI (0.3%) and waist circumference (0.7%) were not substituted. Data were tested for normality using Shapiro-Wilk test and showed that data were not normally distributed. Then, descriptive statistics were computed for all variables using the Statistical Package for Social Sciences (SPSS) Version 24. Correlation among variables was inspected using Spearman correlation because it is robust to nonnormal data. The rates of obesity, PTSD symptoms, depressive symptoms and child abuse were assessed. Because the variables were not normally distributed, Kruskal-Wallis analysis of variance (non-parametric ANOVA) was selected using BMI category (obese, overweight, normal and underweight) as the grouping variable to explore differences in IPV severity, child abuse severity (physical, sexual and emotional abuse), PTSD symptoms and depressive symptoms across the four groups. Then, post hoc test was conducted to discern which groups were significantly different from one another. As well, simple liner regression was conducted to predict BMI based on each independent variable controlling for age. CFI and TLI ≥0.95 and SRMR <0.05 reflect excellent fit (Bryne, 2010; Hu & Bentler, 1999 ).
| RESULTS
The demographic characteristics of the sample are described in Descriptive statistics for each observed variable are reported in Table 2 . In this abused sample, 52.5% were obese and 26.4% were overweight and only 19.1% had a normal weight based on BMI categories (Burkhauser & Cawley, 2008) . As well, 45.5% had experienced low to severe child emotional abuse, 30.4% had experienced low to severe child physical abuse and 38.5% had experienced child sexual abuse. In terms of mental health, 75.6% and 78.6% of women had symptoms above the cut-off scores for PTSD and depression measures, respectively.
Non-parametric ANOVA revealed significant group differences in severity of IPV (χ The correlation matrix for relationships among the observed variables is reported in Table 3 . In testing the hypothesized model, standardized factor loadings for the latent measures (child abuse and obesity) were statistically significant and of substantial magnitude Table 4 .
| DISCUSSION
This study extended existing knowledge by revealing that IPV severity and child abuse severity lead to obesity indirectly through The study also showed that over half of women (52.5%) were obese which is higher than the average rate of obesity among women in the general US population (38.3%) (Ogden, Carroll, Fryar, & Flegal, 2015) as well as women in Saudi Arabia (33.5%) (Memish et al., 2014) , indicating the obesity risk in abuse survivors. The study also showed that the obese women had significantly higher levels of IPV severity, physical child abuse severity, PTSD symptoms and depressive symptoms than other women. These findings are troublesome as obesity is a health concern that puts women at greater risk for morbidity and mortality. The findings are consistent with prior research which linked obesity with early abuse experiences (Danese & Tan, 2014; Mason et al., 2016; Stene, Jacobsen, Dyb, Tverdal, & Schei, 2013) and IPV (Bosch et al., 2015; Mason et al., 2017; Yount & Li, 2011 ). This study uniquely shows that early abuse experience has effect on obesity; however, the magnitude of the indirect relation between IPV and obesity was larger than the indirect effect of child abuse on obesity. This current study highlights the need to pay particular attention to women's experience of abuse as well as mental health symptoms in clinical caring of obese women. In addition, it underscores the importance of taking up a holistic approach that provides care and support to women's physical, psychological and social status in an integration way. Nurses need to address child abuse history, current IPV, PTSD symptoms and depressive symptoms simultaneously within the context of treating women's obesity.
The study also underscores the importance of adopting a traumainformed obesity approach that responds to women's weight issues in the context of abuse experiences (Mason et al., 2016) . This approach requires recognition of trauma's stimulants, an understanding of abuse effects on women's health and caring in sensitive way to prevent re-traumatization (Elliott, Bjelajac, Fallot, Markoff, & Reed, 2005) .
The finding that severity of both IPV and child abuse did not directly associate with obesity is inconsistent with a previous study of women who left an abusive partner for an average of 20 months.
That study showed lifetime abuse (i.e. child abuse, partner abuse, sexual assault during adulthood) directly predicted obesity after 4 years of follow up (Scott-Storey, 2013 ). This incongruence might relate to how abuse is measured as well as variation in sample characteristics; this study included married women in abusive relationships, while Scott-Storey (2013) included women who left abusive partners.
The finding that PTSD and depressive symptoms affect abused women's obesity is congruent with a growing body of literature that suggests the role of PTSD and depressive symptoms in obesity risk (Kubzansky et al., 2014; LeardMann et al., 2015; Maguen et al., 2013 ). Yet, this finding uniquely contributes to the recognition that PTSD and depressive symptoms are linked to obesity in the context of IPV. In addition, most previous studies have examined the association between obesity and PTSD or depression and failed to separate the unique associations of both PTSD and depressive symptoms with obesity. Interestingly, this study showed that the significant direct effect of depressive symptoms was about twice the magnitude of PTSD symptoms' effect on obesity.
Having a fully mediating effect for depressive symptoms in the impact of IPV severity and child abuse severity on obesity is consis- Licinio, 2006) . High levels of cortisol are associated with obesity (Dockray, Susman, & Dorn, 2009) . A disturbed level of leptin hormone is also involved in the pathogenesis of both depression and obesity (Chirinos & Schneiderman, 2015) . Therefore, attention to depressive symptoms in healthcare settings is warranted to address obesity among abused women. Yet, since depressive and PTSD symptoms are correlated, an increase in PTSD symptoms could magnify depressive symptoms which in turn would increase the risk of obesity. Therefore, PTSD symptoms must be examined in abuserelated obesity. The finding that depressive symptoms play a mechanistic role in the relation between abuse and obesity calls for further studies to examine whether depressive symptoms lead to unhealthy coping strategies among IPV survivors.
Women who have experienced IPV contact healthcare workers more frequently than other women (Plichta, 2007) and they extensively use several healthcare resources (Black, 2011; Ford-Gilboe et al., 2015) . Nurses in all areas of practice have a crucial role in responding to IPV, particularly in addressing related health outcomes.
The study findings related to the rate of obesity and the mechanistic role of depression emphasise the need to assess for abuse exposure and depressive symptoms when working with obese women. Nurses need to tailor special interventions for abused women to address mental health outcomes and ultimately manage obesity. Given the high rates of depressive and PTSD symptoms and their influence on obesity, nurses should engage in a discussion with abused women regarding the mental health outcomes of IPV (Ford-Gilboe, Varcoe, Wuest, & Merritt-Gray, 2010 ). Furthermore, nurses should employ interventions that consider empowerment and advocacy with IPV survivors to improve their mental health (Rivas et al., 2015; Tiwari et al., 2005) . Additional studies that examine the pathway of obesity among IPV survivors need to be conducted to replicate the current findings. A clear understanding of the mechanism through which IPV influences obesity could inform comprehensive obesity prevention and management strategies for abused women.
| Limitations
The study's findings need to be interpreted considering a few limitations. First, it is unknown if the current findings from Saudi women are generalizable to women living in different contexts, such as western countries. Second, using retrospective self-reports of abuse might involve recall bias; however, individuals are more likely to underestimate than overestimate when reporting abuse (Heim, Newport, Mletzko, Miller, & Nemeroff, 2008) . In addition, due to the cross-sectional design of this study, statements of cause and effect regarding the findings cannot be determined. Significant indirect effects support mediation but do not prove causation. Although, empirical support for an a priori specified model somewhat offsets this issue. Third, anti-depressant medications and/or current medical conditions that might influence women's obesity were not controlled for because women were not asked specifically about these. This study showed that 15.6% of the variance in obesity was accounted for by the model. Therefore, further research is needed before any definitive conclusions about the mechanism through which abuse exerts its effect on obesity can be reached. Future studies should address mechanisms underlying the increased obesity risk among abused women. These include unhealthy coping strategies related to PTSD and depressive symptoms such as emotional eating and a sedentary lifestyle, which might maximize the amount of variance that could be accounted for. Although the current sample size was relatively large, the model needs to be further tested using a larger sample size to have sufficient statistical power for detecting more significant pathways.
| CONCLUSION
The mechanistic role of depressive symptoms in the pathway between abuse experiences and obesity revealed in this study extends existing IPV and obesity literature. This is the first study to 
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